Supplementary Methods

Cell culture
Human embryonic kidney (HEK-293) and osteoblastic ROS 17/2.1 cell lines, were cultured at 37 o C in a humidified atmosphere containing 5% CO 2 . For transient expression, cells were transfected with the appropriate cDNAs using Effectene (Qiagen TM ) or FuGENE (Roche) according to the manufacturer's instructions. HA-PTHR was stably expressed from HEK-293 cells maintained in Dulbecco's modified Eagle's medium supplemented with 10% fetal calf and 400 mg/ml G418 (Merck).
RNAi and plasmid transfections
We depleted -arrestins 1 and 2 from HEK293 cells using a 21-nt sequence that is common to both mRNAs, 5'-GCGCCTTCCGCTATG-3' 1 . Vps35 was depleted using a custom-designed pool of four oligonucleotide duplexes (siGENOME SmartPool, Thermo Scientific). Control transfections were done with a scrambled siRNA (OriGene). Briefly, 24 h after plating cells were transferred to serum-and antiobiotic-free medium and transfected with X-TremeGene reagent (Roche, Basel, Switzerland) according to manufacturer's directions. Medium was supplemented with serum and antibiotics 24 h after transfection, and experiments were performed between 72 h and 96 h after transfection. Plasmid transfections were done using FuGene (Roche) according to manufacturer's directions.
Quantitative Real-Time PCR
Total RNA for qRT-PCR was extracted from cultured HEK293 cells and human kidney at 24-64 years of age using Trizol reagents (Invitrogen) according to the manufacturer's protocol. For qRT-PCR, cDNA was prepared with random primer using the SuperScript First-Strand Synthesis System (Invitrogen) and analyzed with the SYBR GreenMaster Mix (Qiagen) in the thermal cycler with two sets of primers specific for each targeted gene. Pre-validated primers for human Vps35, -arrestin1 and -arrestin2 were purchased from OriGene (cat# HK207887, HP207416 and HP207646, respectively).
Primers for GAPDH were described previously 2 . Relative expression was calculated for each gene by the 2-XXCT method with GAPDH for normalization. 
Intracellular calcium ion measurement
Western blot and immunoprecipitation
Western blot analyses were performed according to standard procedures. Briefly, Briefly, HEK293 cells co-transfected with HA-PTHR and either Vps29 YFP or an empty vector control challenged with 100 nM PTH(1-34) as indicated. At designated time points after a brief ligand challenge, medium was washed once with PBS and cells were transferred to ice-cold immunoprecipitation buffer (50 mM Tris at pH 7.5, 150 mM NaCl, 1 mM EDTA, 1% Triton X-100 and a protease inhibitor mix) and incubated for 20 min.
Cells were lysed by scraping and a post-nuclear supernatant was prepared by brief centrifugation (5 min at 5,000 x g). A 10 μl aliquot was collected and frozen in Laemmli sample buffer (Bio-Rad; "2% loaded") and then lysates were incubated overnight at 4 o C with 20 μl of anti-HA beads (Covance). Beads were washed 4-time in TBS. Dried beads were boiled for 5 min in 40 μl Laemmli sample buffer and then loaded onto a 12% SDS-PAGE gel for analysis.
MAP kinase assays
Osteoblastic-like ROS 17/2.8 cells were transfected with cDNA encoding -arrestin1[IV-AA] using FuGENE® 6 transfection reagent (Roche). After 48 hours, cells seeded onto 12-well plates were starved for 5 hours in serum-free medium before the stimulation. Intensities of ERK1/2 phosphorylation were normalized to total ERK1/2 expression.
Statistics were evaluated by ANOVA analysis and Bonferroni post test.
Competition binding assay
As described previously 5 , ligand binding studies were performed on stably transfected cells grown in 24-well plates. Cells were incubated in DHB buffer (serum-free DMEM containing 20 mM HEPES, pH 7.4, and 1 % BSA) for 1 h at 0 o C followed by a 1. 
